Hormonal regulation of magnesium uptake: differential coupling of membrane receptors to magnesium uptake.
Hormonal regulation of Mg2+ influx was examined in the neuroblastoma X glioma hybrid cell line NG108-15 and the skeletal muscle cell line G8 using 28Mg2+. Both cell lines express multiple classes of hormone receptors; in addition, G8 cells can be induced to differentiate from a single myoblast-like cell into fused myotube-like cells. In NG108-15 cells, 2-Cl-adenosine, an adenosine receptor agonist, stimulated Mg2+ influx by about 60%. This effect was not mimicked by norepinephrine or PGE1, agonists at alpha 2-adrenergic and prostaglandin receptors which NG108-15 cells also express. Carbachol, acting through a muscarinic receptor, gave minimal and variable stimulation of Mg2+ influx. The effect of 2-Cl-adenosine was not blocked by theophylline, an adenosine receptor antagonist, and was not mimicked by adenosine analogs selective for either A1 or A2 adenosine receptors, suggesting that a nonclassical adenosine receptor mediates the effect on Mg2+ influx. Theophylline slightly stimulated Mg2+ influx as did the permeable cyclic AMP analog, 8-Br-cyclic AMP. These results indicate that cyclic AMP may influence Mg2+ influx in NG108-15 cells unlike previous results in murine S49 lymphoma cells [Maguire and Erdos, J. biol. Chem. 255: 1030-1035, 1980] where receptor modulation of Mg2+ influx was independent of cyclic AMP. In G8 cells, the nicotinic cholinergic receptor agonist carbachol stimulated Mg2+ influx at the myoblast cell stage but had no effect on Mg2+ influx after cells had formed myotubes. The beta-adrenergic agonist isoproterenol had the opposite effect, stimulating Mg2+ influx in the myotube stage but not in the myoblast stage. Taken together, these results demonstrate that only a subset of receptors expressed by a cell may be coupled to Mg2+ influx, that the regulation of Mg2+ influx differs from cell type to cell type, and finally, that modulation of Mg2+ influx by hormone receptors may change with differentiation.